
Student  Exam No.

GaxPar UNIvERSITY

B. Tech. SernesterVl (Electronics ancl Communication Engineering)

CBCSRegularTheoryExaminat ionApr i | -June20l5
(28C604) Introduction to Detection Theory

Total Marks: 70
Time:3 Hours
Instructions:

l. All questions are comPulsory'
2 .Wr i teanswero feachsec t i on insepara teanswe fboOKS.
-1. Figures to the right indicate marks of qtrestions'

4. Stanclard terms and notation are used'

Section - I

Q-l (A) Prove that correlation coetficient is indepencient of the origin and scale' 16l

(B) A random variable X is expone.ntially distribLrtecl with parameter l:l'Use 16l

Tchebycheff s inequaiity to show that P{(*1 < X < 3) > 0'75} also Find the

actual probabilit-v.
OR

Q-1 (A) Cornpute correiation coetilcient(rry) between -lt anci Y"

fil8olffiilsffi
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(B) Prove Tchehrycheff s inequality'

t6l

Q-2 (A)

tB)

n=7 a.d)\ <  t  \ ^ - /

{B)

Q-3 (A)

(B)

Explairr Str ict sense stationary (SSS) and wicie sense sta{ronary (WSS) Processes

Prove that output of the Matched fiiter depencls on the enefgy rather than shape of

the input signal.

OR

Show tha-t lViatch filter is an alternate option of the corre lation type dernoduiator'

Justify that SNR can be improved by"l(iener-hopJ'Jilter"

Explain binary Maximum Likeiihood cletection.

Find the orthogonal basis signais using cranr-schmidt procedure.
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Q-4 (A)

Q-4 (A)

{B)

Section - I l

There are 3 true coins and I faise coin with 'head' on both sides. A coin is chosen

at random and tossed 4 times. If 'head' occufs all the 4 times, what is the

probabiiity that the false coin has been chosen and used?

Do as directed.
(l) IfA antl B are any events then prove that

P(Au B) = P(A) + P(B) - P(A n B) < P(A) + P(B).

(2) If A and B are mutually exclusive events such that P(A) = 0'5 and

P(B) = 0.33, f indP(A u B) and P(A n B).
OR

Two defeetive tubes get mixed up with 2 good tubes. The tubes are tested, one by

one, until both defective are fcrund. What is the probability that the lasi det'ective

tubes is obtained on (a) the second test, (b) the third test and (c) the fourth test.

(B) Suppose that colored balis are distributed in

3boxes as follows;
A box is selected at random fiom which a ball is

selected at random and ir is observed to be red.
What is the probability that box 3 is selected?
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Q-s Find binorniai distribution meau ancl variance and where is it used?

I f thePDFofaRVX is / (x)  = x12 inO < r  < 2,  i - rnd PtX > i ,s /X > t j .

OR
if the probability mass function of a RV X is given by

P(Y  =  r )  :  K r3 ;  r  =  1 . , 2 ,3 ,4
f ind (a)  The va lue of  K,  (b)P{(L lz  <X <5/2)  / (X > 1)} .  (c)  the mean and

variancc of X.
The discrete random variable X has the following probability distribution. Find
value of 'a' and CDF of X.

Q-s (A)

Q-6 (A) Given that.the joint pdf of (x,y) rs
f ( x 'Y )=e -Y i  x )0 'Y>x

Find (a)p{x > 1/y< 5}and (b;r? '-l.*1"T1:,1iL,,"" of X anri y

(B) The joint probability distribution of a two dimensional discrete RV (X,Y) is given

below:(a)find P(X > Y) , (b) find P{max(X.Y:3)}

(A)

(B)
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